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Invisible Decays of the Higgs Boson

ωIn MSM, invisible decays 
of the Higgs boson are 
extremely rare:

ωObservation of substantial 
invisible decay rate would 
be definite sign of BSM 
physics.  Long list of 
interesting invisible things 
that a Higgs might decay 
into:
ςLSPs of SUSY 

ωNeutralinos, gravitinos

ςGraviscalars(large extra 
dimensions)

ςDark matter
ςΧ

ωCoupling to Dark matter
ςHiggs sector allows direct 

coupling to hidden sector 
that is renormalizable
ωHiggs portal

ωTwo approaches:
ς125 GeV Higgs has been 

discovered ςsee how often 
it decays invisibly

ςOther Higgs states might 
have substantial invisible 
branching fractions, and 
thus escaped detection so 
far ςscan Higgs mass 
hypothesis looking for 
invisible states
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Invisible Higgs Detection method

ωProblem: how to detect 
a decay mode which is 
invisible
ςNeed a recoiling system 

to tag the decay
ςUse associated 

production with 
forward/backward jets 
(Vector Boson Fusion)

ς or with a Z boson
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Vector Boson Fusion

ωSignature:

ςTwo jets at large 
positive and negative 
rapidities

ςMissing transverse 
energy
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VBF selection
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ω2 jets:

ςpT(j)> 50 GeV

ςOpposite rapidity

ςɲ́(jj) > 4.2

ςM(jj) > 1100 GeV

ςɲ˒ (jj) < 1.0

ωMissing ET > 130 GeV

ωVetos:

ςAny leptons (reduce 
ὡᴼЉ’ὮὩὸί

ςCentral jets with pT> 
30 GeV (reduce QCD 
multiljets)
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VBF background estimation

06-Nov-2014 Darien Wood, BSMHiggs@LPC, 2014 7

ωMain background 
ὤᴼ’’+jets estimated 

by measuring  ὤᴼ‘‘and 
extrapolating with MC
ςSignal selection (without 

including muon in 
missing ET)

ςTwo muons φπ
ά‘‘ ρςπGeV

Ɇ ὡᴼЉ’+jets 
estimated by requiring 
one e/µ/ ,̱ and 
extrapolating from MC

ωQCD multijet estimated 
by comparing regions in 
missing ET w/ and w/o 
central jet veto

M(µµ) in control region with 

relaxed selection (no CJV, 

no �û��)
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